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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a charged 
particle beam microscope, capable of continuously 
changing the aspect ratio and the size of illumination 
visual field, a flaw inspection device and a method for 
manufacturing a semiconductor device. 
SOLUTION: The charged particle beam microscope is 
equipped with an illumination optical system for 
illuminating the surface of a sample (material body 
surface) by the primary beam from a charged particle 
source via a primary optical system, having multi- 
electrode element lenses and a Wien filter (E x B) and a 
mapping projection optical system (secondary optical 
system), forming electrons generated from the 
illuminated surface of the sample (material body surface) 
into an image on an image surface, the multi-electrode 
element lenses of the primary optical system are 
arranged at least over four stages. 
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CLAIMS 



[Claim(s)] 

[Claim l] The primary optical system which has a multipole lens for the primary beam 
from the source of a charged particle, and the illumination-light study system 
illuminated to a sample side (body side) through the Wien filter (ExB), The charged 
particle beam microscope under which it is the charged particle beam microscope 
equipped with the map projection optics (secondary optical system) which carries out 
image formation of the electron generated from the illuminated this sample side (body 
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side) to the image surface, and the multipole lens of said primary optical system is 
characterized by arranging at least four steps. 

[Claim 2] Defective test equipment characterized by coming to have a charged particle 
beam microscope according to claim 1. 

[Claim 3] The manufacture approach of the semiconductor device characterized by 
coming to have the process which conducts inspection of an intermediate product or a 
finished product with defective test equipment according to claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the observation equipment and the 
defective test equipment of a semi-conductor substrate which used the charged particle 
beam. 
[0002] 

[Description of the Prior Art] Conventionally, the scanning electron microscope (SEM) 
has mainly been used for observation of the minute object on the front face of a body, 
such as inspection of a semiconductor device. However, SEM irradiated one on an 
electron beam observation side, detected the secondary electron and reflection electron 
which are generated from an irradiating point, and the back scattering electron, forms 
an image by scanning an irradiating point, and had the problem that observation took 
time amount seriously. As equipment which solves this, irradiate an electron ray in the 
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shape of a field in an observation side, accelerate the electron and back scattering 
electron which are reflected as a result, make it converge, carry out expansion 
projection of the image according to an electron optics system, an image pick-up side is 
made to carry out image formation, optical intensity-distribution conversion of the 
electronic intensity distribution is carried out, and the equipment observed through 
optical map optical system is indicated by JP,10197462,A and JP,11"64256,A. Among 
these, in the equipment indicated by JP,10197462,A, a pattern is inspected by the 
high speed and high sensitivity by picturizing moving a sample stage to an one 
direction, and detecting the 2 dimensional image obtained from said image pick-up 
side by the TDI array CCD. 

[0003] Moreover, the image pick-up side in which it was prepared by the image 
formation system (secondary optical system) in the perpendicular upper part can be 
made to carry out image formation of the secondary electron which carries out the 
vertical illuminator (epi-illumination) of the sample by the primary-electron beam 
generated from across, and is generated from a sample, the reflection electron, etc. by 
using the Wien filter (ExB) in the equipment indicated by JP,11-64256,A now. That is, 
ExB is used as a beam splitter. 

[0004] In the equipment using ExB which is indicated by above-mentioned 
JP,11-64256,A, incidence of the charged-particle line for lighting is carried out at right 
angles to a sample side, and it has the description that a sample side is observable 
from a perpendicular direction. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a system, since said ExB 
is designed so that aberration may decrease to an image formation system (secondary 
optical system), having big aberration to an illumination system (primary optical 
system) is not avoided, but astigmatism is large [ ExB ] also especially in it. 
[0006] Generally, primary optical system carries out image formation of the crossover 
image of an electron gun to the center position of an aperture diaphragm (NA) 
prepared after ExB, and subsequent optical system is designed so that the Koehler 
illumination which makes the light source the image by which image formation was 
carried out to the location of an aperture diaphragm may be constituted. 
[0007] However, even if primary optical system tended to carry out image formation of 
the source of a charged particle to the location of an aperture diaphragm, the image 
formation property was changed for the astigmatism of said ExB, and there was a 
trouble that a predetermined lighting visual field and illuminance reinforcement were 
not obtained in a body side. 
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[0008] Moreover, the lighting size at the time of changing the scale factor of secondary 
optical system and the aspect ratio of the lighting visual field corresponding to the 
aspect ratio of each CCD at the time of using it as a detector, switching 
two-dimensional CCD and TDICCD were not able to be made suitable. 
[0009] That is, even if it could change the aspect ratio of a lighting visual field, in the 
Mie quadrupole, predetermined flew, it could only set only to the value of **, futility 
arose in lighting visual field size, and lighting effectiveness was not suitable for 
lighting visual field size. 

[0010] Then, this invention is made in view of such a situation, and aims at offering 
the manufacture approach of the charged particle beam microscope which can change 
continuously the aspect ratio and lighting visual field size of a lighting visual field, 
defective test equipment, and a semiconductor device. 
[0011] 

[Means for Solving the Problem] The primary optical system in which the first means 
for solving said technical problem has a multipole lens for the primary beam from the 
source of a charged particle, and the illumination-light study system illuminated to a 
sample side (body side) through the Wien filter, It is the charged particle beam 
microscope equipped with the map projection optics (secondary optical system) which 
carries out image formation of the electron generated from the illuminated this sample 
side (body side) to the image surface. The multipole lens of said primary optical system 
is the charged particle beam microscope (claim l) characterized by arranging at least 
four steps. 

[0012] Controlling the applied voltage of the four pole each lens of a 4-fold quadrupole 
lens, and uniting Xfocus and Yfocus with the astigmatism of ExB, if X scale factor and 
Y scale factor are changed, the lighting size of a request of a desired aspect ratio will 
be obtained. 

[0013] The second means for solving said technical problem is defective test equipment 
(claim 2) characterized by coming to have a charged particle beam microscope 
according to claim 1. 

[0014] The third means for solving said technical problem is the manufacture approach 
(claim 3) of the semiconductor device characterized by coming to have the process 
which conducts inspection of an intermediate product or a finished product with 
defective test equipment according to claim 2. 
[0015] 

[Embodiment of the Invention] Hereafter, the example of the operation gestalt of this 
invention is explained using a drawing. 
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[0016] Drawing 1 is the whole block diagram showing the example of the defective test 
equipment which used the electron beam microscope which is an example of an 
operation gestalt. 

[0017] Defective test equipment has the primary column 20, the secondary column 30, 
and the chamber 40. 

[0018] The electron gun 21 is formed in the interior of the primary column 20, and the 
primary optical system which consists of 1 or 4-fold field-diaphragm FS quadrupole 
lenses 22*25 is arranged in accordance with the path of the electron beam (primary 
beam) 50 irradiated from an electron gun 21. 

[0019] Moreover, the movable stage 41 is installed in the interior of a chamber 40 along 
the XY direction, and a sample 11 is laid on a stage 41. 

[0020] the path of the secondary beam 60 generated from a sample 11 inside the 
secondary column 30 on the other hand ■■ meeting - the cathode lens CL, aperture 
diaphragm AS, and electromagnetism - the Wien filter (ExB (I Crosby)) 31 as prism, 
lenses 32 and 33, field-diaphragm FS2, and a detector 42 are arranged. At this time, 
the element arranged from the cathode lens CL before a detector 42 constitutes 
secondary optical system. On the other hand, a detector 42 changes an electron into 
light, it passes along the relay optical system 55, the output from the second detector 
56 is inputted into a control unit 43, and the output of a control unit 43 is inputted into 
CPU45. 

[0021] The control signal of CPU45 is inputted into the secondary column control unit 
47 and the stage drive 44 which perform electromagnetic-field control impressed to 
ExB while it performs lens armature -voltage control of each lens in the primary 
column control unit 46 which performs armature-voltage control of the lens of primary 
optical system, and the secondary optical system 33. 

[0022] Moreover, the stage drive 44 transmits the positional information of a stage to 
CPU45. Furthermore, the primary column 20, the secondary column 30, and the 
chamber 40 are connected with the evacuation system (un- illustrating). From this, the 
interior of the primary column 20, the secondary column 30, and a chamber 40 is 
exhausted by the turbine pump of an evacuation system, and a vacua is maintained. 
[0023] It converges in response to the lens operation by primary optical system, and 
the electron beam (primary beam 50) from an electron gun 21 goes to ExB31. 26 and 27 
are deflecting system. 

[0024] As for the primary beam 50 which passed the primary optical system 22-25, the 
orbit is bent according to a deviation operation of ExB31. When a field and electric 
field were made to intersect perpendicularly, electric field are set to E and the rate of B 
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and a charged particle is set to v for a field, ExB31 makes only the charged particle 
which moves in the direction with which the Vienna conditions of E=vB are filled go 
straight on, and bends the orbit of the charged particle which moves in the direction 
with which the Vienna conditions are not filled. If the magnetic pole 31 (B) to which a 
field is applied, and 90 degrees (E) of electrodes 31 to which electric field are applied 
are shifted and they are arranged as shown in drawing 2 , to a primary beam 50, the 
force FB by the field and the force FE by electric field will occur in the same direction, 
and a beam orbit will be bent. On the other hand, since Force FB and Force FE work to 
hard flow and are mutually offset to a secondary beam 60, a secondary beam 60 goes 
straight on as it is. although this configuration itself is the same as the Wien filter 
which deflects an electron beam with that acceleration voltage this operation gestalt 
- electromagnetism ■- it is made to function as prism (beam splitter) 
[0025] The primary beam which passed ExB31 reaches aperture diaphragm AS, is the 
location of this aperture diaphragm AS, and forms the image of a crossover of an 
electron gun. In response to the lens operation with the cathode lens CL, the primary 
beam which passed aperture diaphragm AS reaches on a sample 11, and where 
Koehler illumination conditions are fulfilled, it illuminates a sample 11. 
[0026] Secondary optical system is explained. In dr a w i ng 1 , the secondary electron 
and reflection electron of distribution according to the shape of surface type of a 
sample 11, quality-of-the-material distribution of a sample 11, change of potential, etc. 
are generated as a secondary beam 60 from the sample 11 by which the primary beam 
was irradiated. 

[0027] This secondary beam passes aperture diaphragm AS arranged in the focal 
location of a cathode lens in response to the lens operation with the cathode lens CL, 
and reaches ExB31. As mentioned above, Field B and electric field E which are formed 
of ExB31 and which intersected perpendicularly mutually are set up so that the 
secondary beam from a sample 11 may fulfill the Vienna conditions. Thereby, the 
secondary beam which passed aperture diaphragm AS faces to two or more electron 
lenses 32 and 33, without this ExB31 deviating, in addition, the electromagnetism 
which it is not limited to it, but the orbit of a primary beam is made to go straight on, 
and bends the orbit of a secondary beam although the thing which the orbit of a 
primary beam is bent [ thing ] and makes a secondary beam go straight on was used 
with this operation gestalt - prism may be used. 

[0028] Field -diaphragm FS2 is formed into the secondary optical system 34, and this 
field-diaphragm FS2 serves as a sample 11 and conjugate about some of cathode lenses 
CL and electron lenses 32. The secondary beam 60 through this field-diaphragm FS2 
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reaches to a detector 42 through further two or more electron lenses 32. 35"38 are 
deflecting system. 

[0029] At this time, the image of the sample 11 expanded according to secondary 
optical system is formed in the detection side of a detector 42. In addition, as an 
electron lens in secondary optical system, various things, such as a circular electron 
lens and a circular quadrupole, and an octpole, can be used. Moreover, since said 
secondary electron has initial energy as small as several eV, it can carry out the seal of 
approval of the electrical potential difference to said stage 41 and said sample 11, and 
can accelerate this secondary electron according to the potential difference with said 
1st electrode of CL. A primary beam is slowed down. 

[0030] A detector 42 consists of vacuum apertures which separate MCP which 
amplifies an electron, the fluorescent screen which changes an electron into light, and 
a vacuum system and the exterior, and changes into the image of a 2-dimensional light 
the image of the secondary electron which carried out image formation to the MCP 
front face. This 2-dimensional optical image passes along the relay optical system 55 
which consists of a lens for making an optical image transmit, or other optical 
elements, is changed into an electrical signal with the 2nd detector 56 (2-dimensional 
CCD etc.), and is inputted into a control unit 43. 

[0031] A control unit 43 reads the picture signal of a sample from an image sensor 56, 
and transmits it to CPU45. 

[0032] CPU45 carries out defective inspection of a pattern by template matching etc. 
from a picture signal. 

[0033] Moreover, the location of a stage 41 which is movable in the XY direction is read 
by CPU45 with the stage drive 44. And CPU45 outputs a drive control signal to the 
stage drive 44, makes a stage 41 drive, and conducts detection of an image, and 
inspection one by one. 

[0034] In addition, if the picture signal of the sample 11 which the control unit 43 read 
is displayed on a display 48 as it is, it will become observation equipment for observing 
a sample based on an electron beam. 

[0035] Generally, ExB has the power of a convex in the direction of an electrode, and 
the power of the effect of aberration generates it in the direction of a magnetic pole. Of 
course, there is high order aberration and it is not only an operation of a lens. However, 
a lens operation is dominant and it works like a toric lens. You may think that there is 
astigmatism in addition to a lens operation. 

[0036] changing the applied voltage of the four pole each lens of these 4-fold 
quadrupole lenses 22-25 in the operation gestalt shown in drawing 1 , since the 4-fold 
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quadrupole lenses 22 25 are used for the illumination-light study system (primary 
optical system) - especially, the image formation location of the direction of an 
electrode of ExB31 and the direction of a magnetic pole can be doubled with the power 
and the astigmatism of said ExB31, without using SUTIGU meter etc. Therefore, 
image formation of the crossover of an electron gun can be carried out on said 
aperture-diaphragm AS, and Koehler illumination of the sample can be carried out 
through a cathode lens (CL). 

[0037] Moreover, it is since the 4-fold quadrupole lenses 22 25 are used for the 
illumination-light study system (primary optical system). The aspect ratio and lighting 
visual field size of a lighting visual field can be changed continuously. The reason is as 
follows. 

[0038] If the scale factor of secondary optical system is changed, the optimal lighting 
visual field size will change. 

[0039] Moreover, in Koehler illumination, if it opens as shown in drawing 3 , and angle 
theta is changed, a lighting visual field will change. Namely, what is necessary is just 
to change the scale factor of primary optical system, in order to change the aperture 
angle theta. 

[0040] Therefore, what is necessary is just to perform scale-factor change of primary 
optical system corresponding to scale-factor change of secondary optical system. 
[0041] A quadrupole lens has a reverse polarity to a ****** electrode in the electrical 
potential difference same to the electrode which faces as shown in drawing 4 , and 
when an absolute value impresses the same electrical potential difference, it is giving 
the lens operation. Since, as for a quadrupole lens, the lens power of the direction of X 
and the direction of Y differs, only one PATAMETA has one quadrupole lens. 
[0042] The aspect ratio and visual field size of a lighting visual field are determined by 
four parameters, Xfocus, Yfocus, X scale factor, and Y scale factor. 

[0043] In order to make said four parameters into a desired value, it is necessary to 
have a controllable quadrupole lens at least four steps corresponding to each 
parameter. 

[0044] Controlling the applied voltage of the four pole each lens of said 4- fold 
quadrupole lens, and uniting Xfocus and Yfocus with the astigmatism of said ExB, if X 
scale factor and Y scale factor are changed, the lighting size of a request of a desired 
aspect ratio will be obtained. 

[0045] Moreover, when field-diaphragm FS1 is a circle or an ellipse, and a circular 
beam and ellipse beam and FSl are a square or a rectangle, a wafer 11 can be 
illuminated with a rectangle beam and a rectangle beam. 
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[0046] Moreover, multipoles, such as four or more steps of quadrupoles or four or more 
steps of octupoles, are sufficient instead of a 4-fold quadrupole lens. 
[0047] Furthermore, an ion beam is sufficient as a charged particle beam. Moreover, a 
sample side (body side) is illuminated by not test equipment but the semi-conductor 
aligner, and the beam from all the sources of a charged particle, and it can apply to the 
charged particle beam map projection optics which carries out image formation to the 
image surface. 

[0048] Next, how to manufacture a semiconductor chip (device which has a 
predetermined circuit pattern) equipped with the process which inspects using the 
defective test equipment concerning this invention is explained. 

[0049] Drawing 5 is outline process drawing showing the production process of 
semi-conductor DEBAIZU. First, a silicon wafer is prepared and silicon oxide is formed 
on a silicon wafer (membrane formation process). 

[0050] As the formation approach of silicon oxide, common knowledge techniques, such 
as the oxidizing [ thermally ] method which oxidizes a direct silicon wafer, a CVD 
method, and a spatter, are used. 

[0051] in addition, each which mentions later the thin film which forms membranes at 
a membrane formation process - it changes with basic patterns and they are 
refractory metal film, such as insulator layers, such as electric conduction film, such as 
aluminum, and silicon oxide, and a tungsten, etc. 

[0052] Next, while applying a resist on the silicon wafer with which silicon oxide was 
formed (sensitization substrate) and installing in the wafer stage of a projection 
aligner, a mask is installed in a mask stage. 

[0053] Incidence of the light injected from the illumination -light study system is 
carried out to a mask, and image formation of the image of the pattern formed on the 
sensitization substrate at the mask is carried out through projection image formation 
optical system (lithography process). 

[0054] Next, the resist by which the predetermined pattern was imprinted is developed 
and the mask for etching is formed. After etching silicon oxide according to opening 
formed in the mask for etching, the mask for etching is removed (etching process). 
[0055] Moreover, the resist pattern which carried out opening of the part which 
introduces an impurity at the lithography process which may form an impurity layer 
into a silicon wafer and was first mentioned above is formed, and an impurity (for 
example, B, P, As) is introduced into a substrate with ion- implantation by using this 
resist pattern as a mask (doping process). 

[0056] Such an approach (a membrane-formation process, a lithography process, an 



9 



etching process, doping process) is repeated, each basic patterns (for example, circuit 
pattern for the pattern for forming the end connection (contact hole) of wiring which 
performs electrical installation between the pattern which specifies a component 
isolation region (active region), the pattern of a gate electrode, the pattern which 
specifies the source / drain field, and a component in the case of an MOS transistor, 
and the electrical installation between components etc.) are accumulated one by one on 
a wafer, and a semiconductor device and an integrated circuit are manufactured. 
[0057] Defective inspection is conducted using the defective test equipment concerning 
an operation gestalt after the process of a single string of a membrane formation 
process, a lithography process, an etching process, and a doping process. 
[0058] It is discarded when judged as a defective by defective inspection, and when 
judged as an excellent article, the following layer pattern is formed through a 
membrane formation process, a lithography process, an etching process, and a doping 
process. 

[0059] Thus, it inspects after the pattern formation of a series of each class using the 
defective test equipment concerning an operation gestalt. 

[0060] Wiring which connects the component on a silicon wafer electrically is formed 
(metallizing process). 

[0061] Slitting is put into a dicing line (clearance between chips) for the purpose of 
dividing a silicon wafer into each chip (dice) (dicing process). 

[0062] Finally, a semiconductor chip is enclosed with a package (assembly process). 
[0063] 

[Effect of the Invention] electromagnetism [ as opposed to / according to the charged 
particle beam microscope and defective test equipment which are applied to this 
invention as explained above / primary optical system (illumination-light study 
system) ] -■ while removing the effect of the aberration of prism (ExB) mostly, the 
aspect ratio and lighting size of a lighting visual field can be changed continuously. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing which applied this invention to charged particle beam map 
projection optics. 

[Drawing 2] electromagnetism - it is drawing showing an operation of prism (ExB). 
[Drawing 3] It is drawing which expresses relation with a lighting visual field as the 
aperture angle of the electron ray at the time of Koehler illumination. 
[Drawing 4] It is drawing showing the applied voltage to a quadrupole lens. 
[Drawing 5] It is outline process drawing showing the production process of 
semi-conductor DEBAIZU. 
[Description of Notations] 
11 ... Sample (wafer) 

20 ... Primary column 

21 ... Electron gun 

22 to 25. ..primary optical system (4-fold quadrupole lens) 
26, 27, 35, 36, 37, 38 ... Deflecting system 

30 ... Secondary column 

31 ... electromagnetism - prism (ExB) 

32 33 ... Lens of secondary optical system 

40 ... Chamber 

41 ... Stage 

42 ... Detector 

43 ... Control unit 

44 ... Stage drive 

45 ... CPU 

46 ... Primary column control unit 
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47 ... Secondary column control unit 

48 ... Display 

50 ... Electron beam (primary beam) 

55 ... Relay optical system 

56 ... The 2nd detector 
60 ... Secondary beam 

FS1, FS2 ... Field diaphragm 
AS ...Aperture diaphragm 
CL ... Cathode lens 



[Translation done.] 
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c fc £ a wtr* . 

[00 11] 

■rS^fiHftlWte^* b*ffiz.tzffiWMtf- 
bi>mmi&2tLX^&z\b$:ftWib-tZ>$i 

[0012] wnmm^yxco&mwFi'yxcrfmB 

MEi^mL. Xfocus. YfocusSrEXBO^JtZHtCj) 
[0013] MIEHi|i$-»^^Sfei6om-«#Stt. 

tmib^hzsm&sm. (»*jb2) -c^s. 
[0014] mmm*M®.-t& tz^^<n^m± . 
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=f)M xam&sm 3 ) x°hh . 

[00 15] 

mzm^xmm-tz. 

wmMzmm Ltznm&mw<nm*^±im®mx' 

[0017] Xm®&mmi. 7 A 2 0 . ~<X3 

^A 3 Ofcitff-frV?— 4 0£3f LT^S. 

[0 0 18] — <K=»5A2 0tf)|<rtBfc:fcL VF«2 1# 
taW£>;frCi3 9 . «^2 l*^B^f$il§«-f-t'-A 

(-&b'-A) 5 0OS»t:»oT»«»R , JFSU 0 
SHffi^ !✓ VX22-25 i 0 & h -TB&effiJPBM. S ix 

[0019] ttz. **y^-4o<7)nmz\&, xyj 
\ftiz%i-ox&«)*sm%A7—iS4 umxzti* xf- 

x*4 1 iteliKH 1 1 #«s$ii£ . 

[0 0 2 0] — *\ Zi^37A3 0«Wl 

1 frkmLi-&-&t'-£.6o<mmz&-?x. # v- 

KP-yXCL. BBP&OAS. mB.TVX£.k LXW 
-OV?- (EXB ?OX- b*-) ) 3 

U 33, WmmFS2. tsXWHtii» 

4 2#i2S£ft&. ^y-HpyxcL*^ 
#?ais§4 2 iwii(cKa$ft&^* 5 -&*^£*f 

jftl/C^S. «Wi«4 2fc»F*#teSaftU U 

« N ayho-;^--/b4 3tA^J$ix. ayfn- 
;UJLi^h4 3<?5ffi*«. CPU4 5fcA*3ft.S. 
[0021] CPU4 5C0©JfflKI#«. — i*3te^*<50P 
>-Xc9«B&W£*t3 9 AWflta.^. 7h4 6.Z 
iJOfc^ifc 3 3 tf >-Xcd p yXmE&m*'{i o b*i 

[00 2 2] Xr-> ? SaMa«4 4li, Xf-y 
<?5ffiMflWR*CPU4 5fctearr*. -)X3 7 

A20, Z1^35A3 0, ff^MOli K^f^ 

2 0. ^WN'-4 0cO(*Igp{±. K£ 

[0023] VP«2 1 A^<^ift'-A (— &b'-A 
50) tt. -<50l6**(cJ:4PyXf^fflt»tTiR* 
U E X B 3 1 ^fa*^ . 2 6. 2 7{iiI|6]ST-J>S. 

[0024] — #3£^22~~25£iI5&L£— ftb'-A 5 

o«. e x b 3 1 ow^fflici; *) wvm&mfkti 
EXB31U, wft¥m-b*m3±^. mm-* 

E. K^StB. ^m&^O&JKSr v t Lfzt§r&. E = v 
B<0^ -y&®-*ffitzttWz&Wr$-Z>ffiW& : f-cn>?>- 



8WSrjW6ttfi3 1 (B) fc«*£j&»(t&««3 
1 (E) £90° -thl-Xmm^^t. -#b'-A50 
KStLTtt, m#tc<J:€.7JFBi:mmcJ:.S>^FEi:^' 

&b*-A6 0fc*fUTtt. aFBfcflFEfcjWKrfofc: 

izx rtmfazit&v < ->? j jis? tmtx'$>&&. * 

HJBKBTJiTOtr U XA ( h'-AxrU «y ^ ) i LT 
[0025] exb3i zm&Ltz— &b'-AJil!Pif8 

DAstcjtu znmn&VAscoimx-. m=m<7>? 

— ftb'-Aii. #v-vu>xcuzj:&uyxttmz 
SttT , K« 1 1 ±tc» L . ^- 5HB»3J*fra«*fc 2 

[0026] -<JOK#iRfc:oir W&ft? h . 0 1 *C*N* 

A 6 0 fc LT. KB 1 1 COfgS^flL Hft 1 1 c7)««t)- 
^i. «{a<?)^t^i:Cffit^^^2<>«^fc t J;tfRSt 

[0027] dO-<5:b'-A(i. ^y-HL->XCLlC 
J: h V yXftm SrSftT . * V - H VXnMjmMlz 
S»$<i*BBntt'3AS*iBJiL. EXB31WM- 
4. BiraiL^idtc. ExB3 H:J:->tM?^I 
V^Cii3£L7tfiS#Bi:fl;#Ei:<i. M«l 1 frt>cr>-ft. 
b'-A*W ^ ->-^fr£)1ffc-rJ: 5 Iz&g.ZtiZ,. ZtL 

t,z£*). mam.*) as zmMLtzz.<%.t'-MZ. zcoe 

XB3 lt,z£r)m\*lZtl^lzm%.<7)n?l'>X3 2, 3 
3/vr6]^3. *HJfi^®Tii. — iJCt*-^f5tt» 

SrfttfT. r^b'-ASrfiJl^-frStfO^fflV^A^ * 

-Aco|fcji£tt»f|)f|^XUXA$rffl^Ti>^V\ 
[0028] -aOt^iR3 4cO't»t=li. ffi»^0FS2 
^mft^TfcO. i«Offi»^0FS2(i. *y-Fl/ 
yXCL^t>'«^l^>-X3 1 1 

jmt%->x^&. z<Dmmm fs2Z it Ltz-aziL 

-A6 0I1, $fe{dSS<7)* J P^>-X3 2£^T^tH§s 
4 2 Ajifig-f 4 . 3 5 ~ 3 8 ttffl iftlSTft 4 . 
[0029] & . ^iil§l4 20^ati®(c{i. 

a, zM^^m^yxt lt(±. nm^m^ 
>x s $>wm.w$>j\mm%b'w« coit&zm^&z t wx- 

ep«tl. mecLasimifcomtftiSKio. K2»« 

[0030] «?tti^4 2«i. m^feiJja-tftMCPi:, 
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*Mz$mtz&%Mb , ng&bwgubzmxz 

fe3r&'J^-3^»5 5 5:jirK 3j52<7)£!tB#§5 6 (~ 
&tgC C D m ) "C«SMI#fc:3a» $ tlX » 3 y h o 
x~. y b4 3KA:»}£ft£. 
[003 1] 3yhn-;|.a-7h43lt ft«S^5 
6 *>fefS^B«fI-t£K<^aj U C P U 4 5 £«t 

[0032] cpu4 5(i mmm^^r-yru-b 

[00 33] ttz. x^-i^mmm4 4{zx*)xyij 
mz&m*imt%-?x^$>x7—i;4icD&mi. cp 
u45<,z£K>mx-'mt>ii&. -etr. cpu4 5«i, x 

[0034] =5rt>. ayhv-^J---/ h4 3#8^ai 

utsem lcvmmm^zzottT j 4 siz 

[0035] -HKWC ExBti s mSSSWcCifTVN't?- 

\t\ t*>i„ siMott. \>>yxftmx\ h-V v? 
b&b^iXi>£i\ 

[ 0 0 3 6 ] m 1 (cjj^HMHBfflKtSfc vr . JMBie^SK 

kesha^ 1^x22-2 szm^x 

\^h<r>X\ Z<7)WMBWf-l'>X2 2 — 2 5<7)&W&P 

\svx<nmm&* i gm.-$h z t iz x o H text << ^ 

>-***JflU4£i:s3rU:, EXB3 1i?)titl4|, 
^frto^SrtMMfcffliBE x B 3 1 cow-RXfft>H 
qmiZttitZ Z b tfX'Z h . A-ot, m^FMcotu* 

*-'<-£mimcm OAS ±toB« L . tfv-h'uy 
X(CL) ^LTWH*^— 7-BfflB-fSCk3&*-C# 
5. 

[0037]4fc. SBTOIfi^jR (cB9fiQ 
ifl/VX2 2~2 5£JHWC^S<0-C\ {8P9i8IF<0 

£ & . -eoaiJi^Oii 0 T-$> & . 

[0038] -&%&&<7)®mz&itz b , &jt& 

[00 3 9] ^-^-HOTTO, H3^-rj:d 

*>, m^ne^-WL^MhtzMzit^ -<wt&jk<r>fem 

[004 1] Effi^wyXfcL H4fc:5c*\k 3(cfB*tt- 



Srepsirr & z 1 iz ct ^xwx^m^wz 
[0042] mwwfcorxi? x 

i±. Xfocus. Yfocus. Xfg*. Yfg^04 0W^^< 

[0043] i?na4o<o>'N , 5^— tttmfnmz-thiz 
#>>,z, ^^^-^iznmtxmm^m^mm^^yx 
t t4iix & z t #&mb*& . 

[0044] mMmMmfaTls yXcrt&WfeTU yx<r> 
GUIlttESrfflliPU Xfocus. Yfocus$r1uEEXB£7)^ 

cotx<<7 bitnmmcom.wvj xtm$>ixh. 

[ 0 0 4 5 ] «f?i&9FSlATOte«rR<0i: # 

tt. R»b'-A. ffiRt'-A, VSWIEXW. ifctt* 
tt&0)b%\%m\Z-J>.. U»t-AW3yMlt» 

[0046] ^A:, EaSDK?!" yXcofrfr 0 

[ 0 0 4 7 ] § tfW? b*-Att-f b'-jUT' 

5.^t. *iBMSfR"r*w«e^b--^^«ajuiMis^ 
[oo4S] mz, *miizfrfr&xm*&mwzm^ 

[0049] I35tt, 4 i »(*fr^<-f XtfWRjaxSSrg^- 
S) . 

[0050] isO^ymmcDBtftfimb LXli. m& 
[ 0 0 5 1 ] ^rfc, J«U«raTjRJR1-&»KJ4tttW-* 

commM&m.w§x'fo h . 

[0052] <^(c. y'j3 ySHUKtf^JfcSft*:^ U 3 
[0053] ^3K^*>feStaj L^3t<i vx ^ (CAW > 

l, immme¥3k*itLx . ^^msittz-?x9izm 
&ztit:J*?-y<om£&m-& c;y/97^-i 
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[0054] mz. J^Wf-ytfti&ZtVtZl'iSA 

hzmmv. ^•yi-yym'?A?ZBf&-tz>. x-y^ 

(i7fy/iS) . 

[0 0 5 5] isVzyVxJsWz^MWmZBfR 
fclloTTfl&fci^UBHJ (CTx&'B. P. As) S-^A-T 

[0056] zcozoKum (fcmxn. 'jv/97< 

-Xg. x-yf-^XS. H-ey^S) *»0iEU 

[0 0 5 7] f£$lXg, OV^y? x-yf-y 
XXg. K-tf^Xgco-iScOX^. £t&BlB(=«> 

[oo5s] xfm&tzz *)^&s,kwmztiK.m& 

[0 0 5 9] Z&£ol l zLX~m<7)&mw<?->Bf$. 

[0060] v-D 3>?x/s±<o^£«£Wfc:J8BM- 
[006 1] ^'Jrjy^xysSrffl^W^- yT (:5M.X) 

IS) . 

[0062] yrfcyt^y-^cwx 

[0063] 



^ (aaroe**) {ctt-rsssariiXA (exb) oirh 
smvmww xzmMmz^itz-tt&z t h . 
[01 ] *^t*m»t-^flMja«i6*»fc3iffl 

L£0-C£>3>. 

[02] mmrUXA (EXB) aftUBfr*E4-B?&&. 

[03] ^--7-BSHjB#co«^«tfo^s«t. mmm 

[04] E9^P^X^OEnJl«ESr^0-CJ>-S». 

[05 ] 3&ai*T'U xcr>wmjtt*mymjMmx' 

[^<0|»BJ] 

1 1 - • • tm oxa) 

2 0 • ■ • — &rr5A 
2 1 • • • 

2 2-2 5 • • ■ (wrnvsm^isyx) 

26, 27. 35. 36, 37. 38 - • • flilpjS 

©Kr'JXA (EXB) 
3 3 ■ • • X^^<^W->-X 

^yj<— 



30 

3 1 
32 
40 

4 1 
4 2 
4 3 
44 
4 5 
4 6 
47 

4 8 
50 

5 5 

5 6 

6 0 
FS 
AS 
CL 



• xy—ismwmm 

■ CPU 

• -^3 7A$IJPX-.y h 

• X<^3 7A0JfflIX--y b 

• t^t'-A (-&h*--M 

• xftt-A 
fs2 • • • imm 

■ ma&*) 



[03] 



[04] 



60 



AS 



Jr. 



ii 



0 
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[HI] 



[02] 



[05] 




49 



Cb) 



(c) 





